Fig.1 



i_X 

thrust 
detection 
unit 

Ej? 

thrust 
constant 
decision 
unit 



3a 



7' 



4a 



101a 



1a 



motor 
driver 



mover 
position 
calculation 
unit 

~ 



2a: 



lac 



Idc 



U 



Fthr 



T 



Vac or 
Vdc 



4a1 



linear 
vibration 
motor 

— 

100 



Csns 



Fig.2 



( Start ) 





r 


Supply DC current Idc to linear vibration motor 100 




r 


Detect mover thrust Fthr by thrust detection unit 3a 




r 


Motor thrust constant a<— 
thrust Fthr/DC current value ldc(1) 



( End ) 



5b 



moving 
distance 
detection 
unit 



Ixmea 



7 



101b 



3b 



thrust 
detection 
unit 



If 



thrust 
constant 
decision 
unit 



lor 



4a 



motor 
driver 



Ix 



mover 
position 
calculation 
unit 




linear 
vibration 
motor 



100 



.4 



( Start ) 



1 



S21 



Supply DC current Idc to linear vibration motor 100 



1 



Detect moving distance Xmea of mover by 
moving distance detection unit 5b 



1 



S23 



S24 



Mover thrust Fthr<— 
moving distance Xmea x spring constant k 



1 



Motor thrust constant a<— 
thrust Fthr/DC current value ldc(2) 



C End ) 



Fig.5 



6c 



predetermined 
position 
arrival 
detection unit 



Sp 



7" 



3c 



thrust 
detection 
unit 



If 



thrust 
constant 
decision 
unit 



I or 



4c 



101c 



motor 
driver 




Pdet 



linear 
vibration 
motor 



mover 
position 
calculation 
unit 

^ 



4c1 



100 



Csns 



Fig.6 



( Start ) 





f 


Supply DC current Idc to linear vibration motor 
100 and gradually increase current level 




r 


Detect that mover is displaced up to 
predetermined position Pdet 




r 


I Mover thrust Fthr<-drag required to 

keep mover at predetermined position Pdet 




r 


Motor thrust constant ar<— 
thrust Fthr/DC current value ldc(3) 



S31 



S34 



( End ) 



I 

Fig.7 





thrust 
detection 
unit 

If 

thrust 
constant 
decision 
unit 



3a 



4a 



motor 
driver 




Fthr 



linear 
vibration 
motor 



mover 
position 
calculation 
uni t 



100 



Csns 



101d 



Fig.8 



( Start ) 





^S41 


Detect start instruction of linear vibration motor 100 




C S42 


Supply DC current Idc to linear vibration motor 100 




^S43 


Detect mover thrust Fthr by thrust detection unit 3a 




/S44 


Motor thrust constant a*— 
thrust Fthr/DC current value ldc(4) 




r S45 


I ' 

Start linear vibrj 


Jtion motor 1 00 



Fig.9 



Fig. 10 



3a 



thrust 
detection 
unit 



to 



Od2 
1e 



motor 
driver 



If 



thrust 
constant 
decision 
unit 

a ^ 



T" 

101e 



'a- 



lac . Idc ! 
_X J tl Rhr 



Ix 



mover 
position 
calculation 
unit 



4a 



Vac or 
Vdc 



2a ! 



4a 1 



linear 
vibration 
motor 

s 

100 



-Csns 



( Start ) 







Detect halt of linear vibration motor 1 00 I 



z 



Supply DC current Id c to linear vibration motor \ nn I 

=X= X 



S51 



S52 



S53 



Detect mover thrust Fthr by thrus t detection unit 3a ] 

— 



Motor thrust constant or <- 
thrust Fthr/DC current value ldc(5) 



Z 



S54 



C End ) 



Fig. 11 



thrust 
detection 
unit 


If — 
i 


r 


thr 
cons 
deci 
ur 


USt 

tant . 

sion 

lit 

^ V 



3a 



7 



lor 



4f 



101f 



7f 



temperature 
detection 
unit 



1f 



It 



thrust 
constant 
estimation 
unit 



la(d) 



8f 



Od1, 
Od2 



motor 
driver 



Ix 



mover 
position 

calculation 

unit 



2f 



lac Idc ■ 



Is 



Fthr 



Vac or 
Vdc 



linear 
vibration 
motor 



4a 1 
Csns 



100 




■a 



Fig. 13 




Fig.16 




Fig. 17 



60b- 




w-61 C 



motor 
driving 
unit 




t 







60a 



62b 



63 



C 
62a 




•62 



209 



Fig. 18 



70b' 



motor 
driving 
unit 



Vd 

1 




71 D 



!7 




70a 



72b 



73 



D 

72a 




72 



<i 



210 



-Q 
00 








P88 


CO 



oo^y-v[ 



CO 

00 



CO 
CO 



CD 

Ll 



CO 
CO 
CO 



CO 
00 



UJ 





















CO 
00 


00 







Fig. 20 




